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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 24 April 2008 have been fully considered but they are 
not persuasive. Applicant's arguments have been considered but are moot in view of 
the new ground(s) of rejection. 

The applicant has amended independent claims 1 and 17 with the limitation of 
previous dependent claims 13 and 29 that there is a buffer layer between the substrate 
and the first barrier metal layer. This does not patentably distinguish the claims, as 
such a feature has already been held by the examiner to have been obvious in view of 
the teaching of such a buffer layer by Terakado, for instance. The previous rejection of 
the independent claims is therefore modified to include this teaching of Terakado. 

The applicant has amended independent claims 1 and 17 to recite that each of 
the first and second barrier metal layers includes a metallic material which is either Ta 
and Ti. The previous claims 6 and 22 had limited the metallic material to one of Ta, Ti, 
Cr, Mo, Ni, W, and an alloy thereof - basically high melting point metals with good 
adhesion properties. The prior art cited in the previous rejection (Kim in view of Jo) 
does tend to single out Mo in particular, so this amendment restricting the list to Ta and 
Ti does somewhat distinguish over the previous rejection. However, it does not make 
the claims patentably distinct. First, Jo does in fact refer to using either Cu on Ti or Cu 
on Mo [see paragraph 0013]; although Jo then singles out Cu on Mo in particular, it is 
never made explicit why Mo is preferable to Ti, if indeed it is. Second, the prior art for 
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such multi-layer electrodes evidences that these metals are art-recognized equivalents 
for the purpose. For instance, U.S. Patent No. 5,650,834 to Nakagawa et al. discloses 
the use of a double layer with Al, Ag, or Cu on top and Cr, Mo, Ta, W, or Ni on bottom 
[col. 4, lines 61-65, for instance]. U.S. Patent No. 6,674,495 to Hong et al. teaches 
using Al, Ag, or Cu for their low resistivity and Cr, Mo, or Ti for their good contact 
properties [col. 10, lines 20-24, for instance]. U.S. Patent No. 6,184,964 to Kameyama 
et al. teaches a triple-layer with the lowest layer Ti, Cr, Mo, W, Al, Ta, or Ni for their 
adhesion properties and the second layer Cu or Ag for their low resistivity [see abstract, 
for instance]. From these prior art references, it can be seen that the use of Ta or Ti in 
place of Mo (as singled out by Jo, setting aside Jo's mentions of Ti) would have been 
obvious to one of ordinary skill in the art as a matter of being art-recognized equivalents 
for the known purpose of providing good adhesion properties while the Cu layer 
provides low electrical resistance. The following rejections are therefore appropriate. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-4,11,12,14,15,1 7-20, 27, 28, 30, and 31 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Kim, U.S. Patent No. 6,043,511 in view of Jo 
et al., US 2002/0081847, in view of Onisawa et al., U.S. Patent No. 5,739,877, in view 
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of Terakado et ai, U.S. Patent No. 6,674,502, and further in view of Nakagawa et ai, 
U.S. Patent No. 5,650,834, Hong etal., U.S. Patent No. 6,674,495, and Kameyama et 
ai, U.S. Patent No. 6,184,964. 

Kim discloses [see Figs. 9-1 1 and 13A-13C] an array substrate for use in a liquid 
crystal display device, comprising a gate electrode [12], a gate line [11], and a gate pad 
electrode [13] on a substrate [100], wherein all of the gate electrode, the gate line, and 
the gate pad electrode have a double-layered structure including a first barrier metal 
layer [either Al-Nd or Cr] and an upper layer [either Mo or Al-Nd, respectively, see col. 
6, lines 56-60], wherein the first barrier metal layer is interposed between the substrate 
and the upper layer; a gate insulating layer [20] on the substrate covering the double- 
layered gate electrode, gate line, and gate pad; an active layer [30] and an ohmic 
contact layer [40] sequentially formed on the gate insulation layer and over the gate 
electrode; a data line [51] on the gate insulating layer crossing the gate line, source and 
drain electrodes [52, 53] contacting the ohmic contact layer, and a data pad electrode 
on the gate insulating layer [see Fig. 13B]; a passivation layer [60] formed on the gate 
insulation layer to cover the data line, source and drain electrodes, and data pad 
electrode, wherein the passivation layer has a drain contact hole exposing the drain 
electrode, a gate pad contact hole exposing the gate pad electrode, and a data pad 
contact hole exposing the data pad [see Fig. 13C], and a pixel electrode [70], a gate 
pad terminal and a data pad terminal all of which are formed of a transparent conductive 
material on the passivation layer [see col. 7, lines 18-21]. 
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Kim does not disclose that the gate wiring is double-layered with the upper layer 
being a first copper layer, or that all of the data line, the source and drain electrodes, 
and the data pad electrode have a double-layered structure including a second barrier 
metal layer and a second copper layer, wherein the second barrier metal layer is 
interposed between the substrate and the second copper layer, and wherein the first 
and second barrier metal layers include a metallic material that has a good adhesive 
characteristic to the substrate and prevents a reaction between the second copper layer 
and both the active layer and the ohmic contact layer. 

Jo discloses an analogous device with double-layered gate and data wiring [Cu 
on Mo], with first and second barrier metal layers [Mo] and a first and second copper 
layer as recited [paragraph 0050, for instance]. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use a [Mo-Cu] double-layers of Jo 
for the gate and data wirings in the device of Kim, motivated by Jo's teaching that the 
copper provides low resistance, low cost wiring [paragraph 001 1] improving the display 
quality [paragraph 0006] and having a second barrier layer of Mo overcomes problems 
involved in forming the copper wiring [paragraphs 001 2-001 3,etc.]. The examiner notes 
that the metallic material is Mo, and it inherently has the recited adhesive and protective 
properties since it is the same material used by the applicant. 

Kim also does not disclose that the gate wiring has a smooth taper shape without 
any steps on their sides. Jo does disclose this, as does Onisawa [see Fig. 1] which 
teaches that such gate lines should have a smooth taper rather than steps. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to has 
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such a tapered shape in the device of Kim, motivated by Onisawa's teaching that such a 
taper improves coverage of a film laminated thereon [col. 4, lines 9-12], for instance 
preventing breakage of the insulating film on the gate electrode and consequent short- 
circuits. Such a taper results in the sides of the first copper layer being inside of sides 
of the first barrier metal layer. 

Kim also does not disclose a buffer layer between the substrate and the first 
barrier metal layer. Terakado discloses such a buffer layer [302], and it would have 
been obvious to one of ordinary skill in the art at the time of the invention to use such a 
barrier layer in the above device, motivated by Terakado's teaching that this 
arrangement improves adhesion of the gate lines to the substrate [col. 10, lines 50-67]. 

Kim in view of Jo does not disclose that the metallic material is Ti or Ta; instead it 
uses Mo. However, this does not make the claims patentably distinct. First, Jo does in 
fact refer to using either Cu on Ti or Cu on Mo [see paragraph 0013]; although Jo then 
singles out Cu on Mo in particular, it is never made explicit why Mo is preferable to Ti, if 
indeed it is. Second, the prior art for such multi-layer electrodes evidences that these 
metals are art-recognized equivalents for the purpose. For instance, U.S. Patent No. 
5,650,834 to Nakagawa et al. discloses the use of a double layer with Al, Ag, or Cu on 
top and Cr, Mo, Ta, W, or Ni on bottom [col. 4, lines 61-65, for instance]. U.S. Patent 
No. 6,674,495 to Hong et al. teaches using Al, Ag, or Cu for their low resistivity and Cr, 
Mo, or Ti for their good contact properties [col. 10, lines 20-24, for instance]. U.S. 
Patent No. 6,184,964 to Kameyama et al. teaches a triple-layer with the lowest layer Ti, 
Cr, Mo, W, Al, Ta, or Ni for their adhesion properties and the second layer Cu or Ag for 
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their low resistivity [see abstract, for instance]. From these prior art references, it can 
be seen that the use of Ta or Ti in place of Mo (as singled out by Jo, setting aside Jo's 
mentions of Ti), in a double layer electrode with Cu, would have been obvious to one of 
ordinary skill in the art as a matter of being art-recognized equivalents for the known 
purpose of providing good adhesion properties while the Cu layer provides low electrical 
resistance. 

Claim 1 is therefore unpatentable. 

The above references disclose the method of forming the above array substrate, 
as recited in claim 17, so claim 17 is also unpatentable. 

Kim discloses [see Fig. 9] that the gate electrode extends from the gate line and 
the gate pad electrode is at an end of the gate line, so claims 2 and 18 are also 
unpatentable. The source electrode extends from the data line, and the drain electrode 
is spaced apart from the source electrode, and the data pad electrode is at an end of 
the data line, so claims 3 and 19 are also unpatentable. Kim discloses [either 
considering the drain contact hole to be the large opening in Fig. 13C, or more 
traditionally with reference to another embodiment, see Fig. 14, which can be 
equivalently used to reject claims 1 and 17] the pixel electrode disposed in a pixel 
region defined by the crossing of the gate and data line, wherein the pixel electrode 
contacts the drain electrode through the drain contact hole [see Fig. 13C, or element 56 
in Fig. 14], wherein the gate pad terminal contacts the gate pad through the gate pad 
contact hole [14] and the data pad terminal contacts the data pad through the data pad 
contact hole [55], so claims 4 and 20 are also unpatentable. Kim discloses that the gate 
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insulation layer is an inorganic material selected from silicon nitride and silicon oxide 
[col. 4, lines 66-67], so claims 1 1 and 27 are also unpatentable. Kim discloses that the 
passivation layer can be made of silicon nitride [col. 5, lines 14-15], so claims 12 and 28 
are also unpatentable. 

Terakado's buffer layer is silicon nitride [col. 11, lines 12-17], so claims 14 and 30 
are also unpatentable. The metallic material has good adhesive characteristic to the 
buffer layer, so claims 15 and 31 are also unpatentable. 

4. Claims 9, 10, 25, and 26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim, U.S. Patent No. 6,043,51 1 in view of Jo et ai, US 
2002/0081847, in view of Onisawa etal., U.S. Patent No. 5,739,877, in view of 
Terakado et ai., U.S. Patent No. 6,674,502, and further in view of Nakagawa et ai, U.S. 
Patent No. 5,650,834, Hong etal., U.S. Patent No. 6,674,495, and Kameyama etal., 
U.S. Patent No. 6,184,964 as applied above, and further in view of Song, U.S. Patent 
No. 6,091,464. 

The above device does not disclose the storage capacitor recited in claims 9 and 
25. Song does disclose a storage capacitor [see Figs. 4-5], comprising a portion of the 
gate line, a gate insulating layer as a dielectric layer, and a capacitor electrode which is 
formed simultaneously with the data lines, source and drain electrodes. It would have 
been obvious to one of ordinary skill in the art at the time of the invention to form such a 
capacitor in the above device, motivated by Song's teaching that this provides a good 
storage capacitance while preventing shorts between neighboring pixel electrodes [col. 

5, lines 24-35, for instance]. When this capacitor is formed in the above device, the 
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capacitor electrode, made at the same time as the source/drain electrodes, will be 
double-layered, having the second barrier metal layer and the second copper layer. 
Claims 9 and 25 are therefore unpatentable. The double layer capacitor electrode 
would be connected in parallel with the pixel electrode through a contact hole [160] 
formed in the passivation layer, so claims 10 and 26 are also unpatentable. 



Conclusion 

5. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew Schechter whose telephone number is (571 ) 
272-2302. The examiner can normally be reached on Monday - Friday, 9:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Andrew Schechter/ 
Primary Examiner, Art Unit 2871 
Technology Center 2800 
18 July 2008 



